Comparison of the mRNA expression rates of the androgen receptor, estrogen receptor β, and bone morphogenic protein 2b in dorsal, anal, pectoral, and caudal fins between normal males and females in Japanese and Thai medaka (Teleostei) and in sex-undeterminable individuals in Thai medaka by Ngamniyom Arin
- 108 - 
Comparison of the mRNA expression rates of the androgen receptor, estrogen receptor β, and bone 
morphogenic protein 2b in dorsal, anal, pectoral, and caudal fins between normal males and females in 
Japanese and Thai medaka (Teleostei) and in sex-undeterminable individuals in Thai medaka 
Arin Ngamniyom 
Noto Marine Laboratory, Institute of Nature and Environmental Technology, Kanazawa University, Noto-cho, 
Ishikawa 927-0553, Japan 
 
The Japanese medaka (Oryzias latipes, Teleostei) is a model organism frequently utilized for 
experiments in various fields such as reproductive biology and the study of sex determination. The 
medaka was recently used as a sensitive bio-indicator of exogenous active endocrine chemicals. In 
the genus Oryzias, males can be distinguished from females by the secondary sex characters of fins. 
The dorsal and anal fins of males are usually longer than those of females. In contrast, the pectoral 
fins of females are longer than those of males. Papillar processes are present on the anal and 
pectoral fins only in males. In addition, leucophores are well developed on the caudal fin in males. 
In males, the numbers of papillar processes on the anal and pectoral fins and of leucophores on the 
caudal fin increase during the breeding season. The Thai medaka (Oryzias minutillus) is widely 
distributed in Thailand. This species inhabits shallow ponds, ditches, and paddy fields. The 
secondary sex characters of fins in male Thai medaka are similar to those in male Japanese medaka, 
and the dorsal and anal fins are likewise longer in males than in females.  
In this study, we sought to clarify the molecular-biological background of the secondary sex 
characters of fins between normal males and females by examining mRNA expression levels of the 
androgen receptor (AR), estrogen receptor (ER)β , and Bone morphogenic protein 2b (Bmp2b) in 
the dorsal, anal, pectoral, and caudal fins in Japanese and Thai medaka. In addition, we examined 
how these genes are expressed in the fins of sex-undeterminable individuals of Thai medaka by 
comparing the expression levels to those of normal males and females. 
In males of the Japanese medaka (Oryzias latipes) and Thai medaka (Oryzias minutillus), the AR 
expression rates of the dorsal, anal, and pectoral fins were higher than those in females. On the 
other hand, in females of both species, the ER β expression rates of the dorsal and anal fins were 
higher than those in males. In sex-undeterminable individuals of Thai medaka, however, the AR 
and ERβ expression rates in the dorsal and anal fins were intermediate between normal males and 
females of Thai medaka. In the Bmp 2b expression rates, there was no difference between males 
and females of Japanese medaka. In contrast, in Thai medaka, the Bmp2b expression rates in the 
dorsal fin of sex-undeterminable individuals were lower than those of normal males and females.   
Therefore, it is clear that, in both Oryzias species, androgen and estrogen regulate the 
sex-dependent characters of fin morphology. In sex-undeterminable individuals of Thai medaka, 
the low expression rates of Bmp2b in the dorsal fin are evidence that those hormones are necessary 
for the adequate expression of Bmp2b for normal development of at least the dorsal fin. 
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